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Akenten Appiah-Menka University of Skills Training and Entrepreneurial Development, Kumasi, Ghana

ABSTRACT
This study investigates the effect of ownership structure (OS) and financing decisions 
(FD) on environmental accounting disclosure (EAD), considering the moderating role of 
technological innovation (TI). Despite the growing emphasis on corporate sustainability, 
there is limited understanding of how different ownership structures and financing 
choices influence EAD, particularly when moderated by TI. Drawing insights from 
agency and stakeholder theories, this research aims to fill this gap by analyzing 
manufacturing companies in the MENA region from 2001 to 2022. Using Dynamic 
Common Correlated Effects (DCCE) estimation, we examine the empirical relationships 
among these variables. To address endogeneity issues, the study employed GMM 
modeling. Our findings reveal that concentrated ownership and state ownership 
significantly promote EAD, while managerial ownership has a negative impact. 
Additionally, firms relying on equity financing tend to exhibit higher EAD, whereas 
those relying on debt financing show lower EAD levels. Notably, technological 
innovation positively moderates the relationship between ownership structure and EAD. 
The findings underscore the importance of promoting equity financing, concentrated 
ownership, and state ownership to enhance EAD in the MENA region. Furthermore, the 
study emphasizes the need for adopting innovative practices to improve environmental 
disclosure standards and support sustainable business practices.

1.  Introduction

Corporate sustainability has gained global prominence due to increasing awareness of environmental 
degradation and the need for responsible business practices (Tawiah et  al., 2021; Zhou et  al., 2024). 
Central to this effort is environmental accounting disclosure (EAD), which involves transparent reporting 
of a company’s environmental impacts and sustainability initiatives. EAD enhances corporate transpar-
ency and fosters trust among stakeholders, reflecting a company’s commitment to sustainability and its 
ability to manage environmental risks in evolving regulatory landscapes (Sun et  al., 2023). However, sig-
nificant variability in EAD reporting can lead to inconsistencies and undermine the credibility of sustain-
ability claims, posing a challenge for stakeholders to accurately assess a company’s environmental 
performance (Al Amosh & Khatib, 2022). The Middle East and North Africa (MENA), is known for its 
crucial role in global energy markets due to its abundant oil and gas reserves (Kongkuah et  al., 2022; 
Odediyah et  al., 2021). Additionally, the region faces unique challenges related to environmental sustain-
ability and emissions intensity due to the rapid growth of its energy sector (Agyemang et  al., 2023). 
Ownership structure in the region plays a significant role in many sectors, influencing strategic decisions 
and regulatory frameworks related to environmental stewardship. Given the region’s economic 

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

CONTACT Ummar Faruk Saeed  saeedfaruk18@gmail.com  School of Business and Law, University for Development Studies, Tamale, 
Ghana

https://doi.org/10.1080/23311975.2024.2396543

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been 
published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 30 April 2024
Revised 13 July 2024
Accepted 18 August 2024

KEYWORDS
Environmental disclosure; 
financing decisions; 
MENA nations ownership 
structure; technological 
innovation

SUBJECTS
Sustainable Development; 
Business, Management 
and Accounting; 
Environmental Economics

http://orcid.org/0009-0009-2544-973X
mailto:saeedfaruk18@gmail.com
https://doi.org/10.1080/23311975.2024.2396543
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2024.2396543&domain=pdf&date_stamp=2024-8-29


2 U. F. SAEED ET AL.

dependence on natural resources, sustainable practices and transparent reporting are crucial for mitigat-
ing environmental impacts and diversifying economies (Ning et  al., 2024).

Ownership structure (OS) and financing decisions (FD) are pivotal in shaping corporate governance 
and financial strategies across MENA. OS varies widely, from ownership concentrated which includes 
family-owned conglomerates and institutional ownership to state-controlled enterprises. This structures 
of ownerships how signals companies prioritize sustainability goals and disclose environmental informa-
tion (Kamil & Appiah, 2022; Kongkuah, 2023). Similarly, FD decisions, influenced by equity and debt 
trends, determine a company’s capacity to invest in sustainability initiatives and disclose comprehensive 
environmental information (Alessa et  al., 2024; Al-Janadi, 2021).

Technological innovation (TI), which involves creating novel solutions and enhancing methodologies 
to address environmental challenges and promote sustainable practices effectively (Appiah et  al., 2020; 
Jijian et  al., 2021). TI plays a crucial role in driving sustainability efforts within MENA. For instance, inno-
vations in green technologies and R&D are particularly relevant in the region’s arid climate, as they can 
drive sustainable development and reduce environmental impacts. TI acts as a catalyst that can amplify 
or mitigate the impact EAD, enabling companies to adopt advanced technologies that enhance environ-
mental performance and compliance with international sustainability standards (Alessa et  al., 2024).

Corporate sustainability is increasingly recognized as paramount on a global scale, yet there remains 
a notable scarcity of empirical research examining how OS and FD influence EAD, particularly in the 
MENA region. MENA’s economic landscape is characterized by a spectrum ranging from resource-rich 
nations to emerging markets, amplifying the necessity to comprehend how diverse OS configurations 
and FD choices impact corporate sustainability practices and the transparency of environmental 
disclosures.

Previous studies have primarily focused on exploring relationships such as ownership structure and 
ESG disclosure Al Amosh and Khatib (2022) and (Black & Yahaya, 2024), ownership concentration and 
green accounting disclosure Chen et  al. (2021) and (Fuadah et  al., 2022), the impact of ownership struc-
ture on CSR reporting Al-Duais et  al. (2021) and (Alshbili et  al., 2020; Jamali et  al., 2020), ownership 
structure and capital structure (Shehadeh et  al., 2022), capital structure decisions and environmental 
performance Jamali et  al. (2020) and (Touil & Mamoghli, 2020, and the influence of financing choices on 
environmental footprint disclosure (Buallay et  al., 2020; Mertzanis et  al., 2023). None of the prior studies 
examined integrated key dimensions of both ownership structure and financing decisions on EAD in the 
MENA region. Furthermore, the role of technological innovation (TI) as a moderating factor in these 
dynamics remains unexplored in existing literature. The closest study examined the impact of ownership 
structure and financing decisions on green accounting disclosure in developing countries (Chang et  al., 
2024). This leads to a substantial gap in the literature. Hence thi study seeks to examine the impact of 
OS, and FD on EAD, taken into account the moderating role of TI. Addressing these gaps is pivotal for 
developing effective policy frameworks and strategic initiatives that advance sustainable business prac-
tices and elevate environmental transparency across MENA economies. This study aims to explore these 
intricate relationships, providing empirical evidence and actionable insights to bolster corporate sustain-
ability practices within MENA while contributing to global sustainability goals. By comprehensively inves-
tigating these dynamics, the research seeks to elucidate critical pathways for integrating OS, FD, and TI 
strategies that enhance EAD and promote enduring environmental stewardship across the MENA region 
and beyond.

The motivation behind this study stems from the urgent global need to address environmental sus-
tainability challenges and achieve carbon neutrality targets. This research introduces novel insights in 
several ways: firstly, by integrating key dimensions of OS and FD to analyze their collective impact on 
environmental disclosure. Secondly, our study uniquely explores the potential moderating influence of TI 
in shaping these relationships, offering insights into how innovative sustainability practices within firms 
can enhance environmental disclosure. Thirdly, we innovate by proposing an index for quantifying envi-
ronmental accounting disclosure through content analysis, leveraging frameworks such as SDGs, GRI 
standards. This methodological approach enhances the relevance and applicability of our findings. Lastly, 
unlike prior research, our study includes robustness and endogeneity checks, ensuring the reliability and 
validity of our empirical results. This comprehensive methodology is essential for guiding evidence-based 
policy decisions and promoting sustainable business practices in the MENA region and globally.
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The research contributes significantly to the existing literature in three key ways. Firstly, it expands our 
understanding of how OS and FD influence EAD through the lens of stakeholder and agency theories. 
These frameworks allow us to analyze how different ownership types (such as concentrated ownership 
versus state-owned) and financing strategies (such as equity versus debt financing) impact companies’ 
environmental disclosure practices. Secondly, by exploring the moderating role of technological innova-
tion (TI), the study provides insights into how advancements in technology can facilitate or inhibit firms’ 
ability to adopt and disclose sustainable practices. This aspect is crucial as it highlights the dynamic 
nature of corporate responses to environmental challenges in a technologically evolving world. Thirdly, 
the research contributes theoretically by applying stakeholder and agency theories to understand the 
motivations and pressures driving firms to disclose environmental information. This approach enhances 
our conceptual framework for analyzing the strategic decisions and external influences that shape envi-
ronmental disclosure practices in organizations. Practically, the study offers implications for stakeholders 
such as policymakers, investors, and managers by highlighting the importance of aligning corporate gov-
ernance and financial decision-making with sustainability goals. This alignment not only enhances trans-
parency and accountability but also supports efforts towards achieving broader societal objectives of 
sustainable development.

The paper is organized as follows: The second section explores theoretical frameworks, empirical 
development, and hypotheses. The third section details the methodology employed in this study. Data 
analysis and results are presented in the fourth section. Finally, the paper concludes with recommenda-
tions and policy implications in the last section.

2.  Theoretical background and hypothesis Development

2.1.  Theoretical background

2.1.1.  Stakeholder theory (ST)
ST asserts that organizations are accountable to a diverse array of stakeholders beyond shareholder. 
These stakeholders exert pressure on firms to disclose comprehensive environmental information due 
to their vested interests in understanding and mitigating corporate environmental impacts (Bukari 
et  al., 2024). OS plays a pivotal role in shaping EAD practices within this framework: concentrated own-
ership often prioritizes sustainability to safeguard their reputation and ensure intergenerational wealth, 
whereas state-owned entities face governmental and societal pressures to demonstrate environmental 
responsibility (Ying & Jin, 2024). FD also significantly influence EAD under ST. Companies opting for 
equity financing are inclined to disclose robust environmental data to meet investor expectations for 
sustainability and transparency (Kong et  al., 2023). Conversely, firms relying heavily on debt financing 
may focus more on short-term financial stability unless compelled by stakeholders or regulatory man-
dates to enhance EAD. TI acts as a critical catalyst in these dynamics by enabling advanced environ-
mental monitoring and reporting technologies. This empowers firms to track and report environmental 
impacts accurately, satisfy stakeholder demands for transparency, and engage effectively with stake-
holders through digital advancement strategies (Abdi & Omri, 2020).

2.1.2.  Agency theory (at)
AT delves into the principal-agent relationship within organizations, emphasizing how conflicts between 
shareholders (principals) and managers (agents) influence managerial decisions, including those related 
to EAD. Managers strategically disclose environmental information to align their actions with stakeholder 
expectations and mitigate agency conflicts (Al-Janadi, 2021). OS significantly influences EAD practices 
under AT: concentrated ownership holdings like family ownership firms are driven by long-term sustain-
ability goals to uphold their reputation and ensure continuity, whereas publicly traded firms face diverse 
shareholder pressures that shape their environmental disclosure strategies (Zhou et  al., 2024). FD further 
shape EAD practices within Agency Theory. Firms funded through equity financing are motivated to 
disclose comprehensive environmental information to build shareholder trust and enhance transparency. 
In contrast, companies reliant on debt financing may prioritize short-term financial stability over compre-
hensive EAD practices unless compelled by stakeholders or regulatory requirements (Buallay et  al., 2020). 
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TI plays a crucial role in influencing these dynamics by enhancing the accuracy and reliability of envi-
ronmental disclosures. Technological advancements enable real-time monitoring of environmental 
impacts, empowering firms to proactively manage sustainability issues and respond promptly to stake-
holder concerns (Buallay et  al., 2020).

3.  Empirical review and hypothesis development

3.1.  Ownership structure and EAD

3.1.1.  Managerial ownership and EAD
From the AT perspective, when managers own a significant portion of the company, they are more 
likely to act in the best interests of shareholders by ensuring transparent and comprehensive EAD. This 
reduces information asymmetry and mitigates agency conflicts, as managers are more invested in the 
long-term sustainability reporting and reputation of the company (Zhou et  al., 2022). Meanwhile, ST 
suggests that companies with higher managerial ownership are more attuned to the expectations of 
various stakeholders, including investors, customers, and regulatory bodies, who demand greater 
accountability and transparency regarding environmental impacts. Consequently, managerial ownership 
incentivizes the adoption of robust environmental accounting practices to meet these stakeholder 
expectations and enhance corporate legitimacy and trust (El Khoury et  al., 2023).

Prior studies that examined these nexuses revealed contradictory findings. For instance, Black and 
Yahaya (2024) found that higher levels of managerial ownership are associated with increased transpar-
ency and comprehensive environmental disclosure (ED) practices within firms. Managers with significant 
ownership stakes are more likely to ensure thorough environmental reporting to align their interests with 
long-term shareholder value. Similarly, Al Amosh and Khatib (2022) showed that in the MENA region, 
manufacturing firms with higher managerial ownership tend to have more robust environmental perfor-
mance. This is because managers who are also owners are more invested in the firm’s reputation and 
long-term sustainability, leading to more detailed and transparent environmental reporting. This was fur-
ther supported by, Black and Yahaya (2024) who indicated that managerial ownership enhances influ-
ences ESG performance by enhancing corporate governance mechanisms in firms in the MENA region. 
Firms with substantial managerial ownership are more likely to implement rigorous environmental 
reporting standards, improving accountability and transparency. Contrary, Doshi et  al. (2024) pointed out 
that high managerial ownership could potentially lead to conflicts of interest, where managers might 
prioritize personal or short-term financial gains over long-term sustainability goals. This can influence 
environmental disclosure practices negatively, as managers might underreport environmental risks or lia-
bilities. In line with the above discussion, we hypothesize that:

H1: In MENA Nations, higher managerial ownership is associated with increased EAD.

3.1.2.  Ownership concentration and EAD
In accordance with the ST, concentrated ownership can result in less rigorous EAD, as the dominant 
shareholders may downplay or ignore the environmental concerns that are not aligned with their imme-
diate financial interests, thereby undermining the broader social and environmental responsibilities of 
the firm (Jijian et  al., 2021). Additionally, from the perspective of AT, concentrated ownership can lead to 
a misalignment of interests between the majority shareholders and other stakeholders, including minority 
shareholders and the broader community. Majority shareholders might prioritize short-term financial 
gains over long-term environmental sustainability, thus discouraging comprehensive EAD that could 
reveal negative environmental impacts or necessitate costly remedial actions (Gerged, 2021).

Several studies that examined these relationships yielded contradictory findings. For example, Fuadah 
et  al. (2022) found that when ownership is concentrated in the hands of a few, there is less pressure to 
disclose comprehensive ecological information, potentially leading to selective reporting that favors the 
owners’ interests. Similarly, Nam et  al. (2024) revealed that in the MENA region, firms with concentrated 
ownership tend to have poorer EAD. The dominant shareholders often have the power to suppress 
detailed environmental reporting to avoid the costs and potential liabilities associated with 
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environmental compliance. Also, Kilincarslan et  al. (2020) highlighted that in Malaysian firms with con-
centrated ownership, there might be less incentive to disclose sustainability information, as the dominant 
owners may prioritize short-term financial gains over long-term environmental sustainability and trans-
parency. Conversely, Kumar et  al. (2022) found that in some cases, ownership concentration can lead to 
better CSR disclosure, as major shareholders have the power and interest to enforce transparency and 
ensure that environmental risks are adequately reported to protect their significant investments. Based 
on majority of prior studies, we assert that:

H2: Concentrated ownership negatively impacts EAD in MENA.

3.1.3.  State ownership and EAD
From the perspective of AT, state ownership can mitigate agency problems between managers and 
shareholders by aligning the interests of management with those of the government, which often prior-
itizes long-term social and environmental goals. This alignment reduces information asymmetry and 
encourages managers to engage in transparent EAD (Yilanci et  al., 2023). Also, ST suggests that 
state-owned enterprises are more accountable to a broader range of stakeholders, including the public, 
regulatory bodies, and non-governmental organizations. This broader accountability increases the pres-
sure on these enterprises to maintain high standards of EAD, as their operations are under greater scru-
tiny and they are expected to contribute to societal well-being (Moudud-Ul-Huq et  al., 2023).

Majority of prior studies that examined the link between state ownership and EAD, yielded positive 
outcomes. For instance, Muhammad and Aryani (2021) revealed that state-owned enterprises in China 
tend to have better ED compared to privately owned firms. This is because the government imposes 
stricter regulatory requirements on SOEs to ensure they adhere to national environmental standards and 
policies. Similarly, Ould Daoud Ellili (2020) highlighted that state-owned firms in developing countries 
often have more rigorous sustainability reporting practices, as these firms are typically under greater 
scrutiny from both domestic and international stakeholders. The pressure to conform to global environ-
mental standards drives better disclosure practices. Tan et  al. (2022) also showed that in Indonesian 
state-owned enterprises, state ownership ensures adherence to government-mandated environmental 
reporting standards, resulting in more detailed and transparent environmental disclosure. On the other 
hand, Viana and Crisóstomo (2020) revealed that in the MENA region some, state ownership can nega-
tively impact environmental disclosure practices due to potential conflicts of interest. The state may pri-
oritize economic or political goals over environmental transparency, leading to incomplete or biased 
environmental reporting. Based on the above literature, we predict the following:

H3: State ownership enhances EAD in MENA nations.

3.2.  Financing decisions and EAD

3.2.1.  Equity funding and EAD
In accordance with the ST standpoint, equity funding underscores the importance of addressing the 
concerns of various stakeholders, including investors, customers, and regulatory bodies, who increasingly 
prioritize environmental sustainability and reporting practices. Enhanced EAD meets these stakeholders’ 
expectations, fostering trust and potentially leading to a more favorable corporate reputation and 
increased investment (Amoah et  al., 2023). Also, the AT upholds that, equity funding significantly pro-
motes EAD by aligning the interests of managers (agents) with those of shareholders (principals). Equity 
investors demand transparency and accountability regarding the company’s environmental impact to 
assess long-term risks and sustainability (Agyemang et  al., 2021). Consequently, managers are incentiv-
ized to disclose comprehensive environmental information to maintain investor confidence and secure 
future funding.

Numerous studies that examined this association yielded positive outcomes. For example, Al-Duais 
et  al. (2021) suggested that Pakistan firms with higher levels of equity financing tend to have more 
comprehensive environmental accounting disclosures. Equity investors often demand greater transpar-
ency and detailed sustainability information to assess the long-term sustainability of their investments. 
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Similarly, Abdi and Omri (2020) indicated that in the MENA region, companies with significant equity 
financing are more likely to adopt robust CSR disclosures. This is driven by the need to meet the expec-
tations of international equity investors who demand high standards of transparency and environmental 
responsibility. Also, Abdi and Omri (2020) found that equity-financed firms in Jordan disclose more envi-
ronmental information to reduce information asymmetry and enhance their reputation in the capital 
markets. Conversely, Acar et  al. (2021) found that in certain European contexts, companies with high 
levels of equity financing might engage in selective ecological disclosure, focusing on positive aspects 
while downplaying or omitting negative environmental impacts. This selective reporting can mislead 
investors and stakeholders. In line with the above literature, we assume the following:

H4: In MENA, EAD is significantly bolstered by equity financing.

3.2.2.  Debt funding and EAD
The AT asserts that, debt funding can disincentivize environmental accounting disclosure as managers may 
prioritize financial performance to meet debt obligations and appease creditors, often at the expense of trans-
parency in non-financial reporting. High debt levels increase pressure to deliver immediate financial returns, 
leading to reduced emphasis on long-term environmental sustainability (Bukari et  al., 2024). Moreover, the ST 
also upholds that debt holders, as primary stakeholders, typically focus on the company’s solvency and finan-
cial stability rather than its environmental impact. This narrow focus undermines the interests of broader 
stakeholder groups, such as environmental advocates and the community, who value comprehensive environ-
mental disclosures. Consequently, the prioritization of debt repayment and the primary concerns of creditors 
can limit the extent and quality of environmental accounting disclosures, failing to meet the expectations of 
diverse stakeholders concerned with environmental performance (Zhou et  al., 2024).

Studies such as, Agyemang et  al. (2023) revealed that firms with high levels of debt financing might pri-
oritize meeting debt obligations over environmental investments, leading to lower levels of environmental 
performance. The pressure to maintain financial solvency can reduce the focus on sustainability reporting. This 
was backed by, Agyemang et  al. (2021) who found that highly leveraged firms tend to have less comprehen-
sive voluntary disclosures. The increased financial constraints associated with high debt levels can limit 
resources available for environmental initiatives and reporting. Al Amosh and Khatib (2022), similarly revealed 
that highly indebted companies are less likely to disclose detailed ESG information due to the potential neg-
ative impact on their credit ratings. Creditors may perceive extensive environmental liabilities as financial risks, 
leading firms to limit their disclosures. Conversely, Al-Duais et  al. (2021) showed that firms with moderate 
levels of debt financing might improve their carbon disclosures to signal their commitment to sustainability 
and responsible management practices to both investors and creditors. This can enhance their reputation and 
reduce perceived risks. In accordance with prior studies, we predict that:

H5: Debt financing does not foster EAD in MENA nations.

3.2.3.  Technological innovation, OS and EAD
The AT posits that, TI enhance monitoring and control mechanisms, allowing owners to oversee mana-
gerial decisions regarding environmental reporting more effectively. This reduces the agency costs asso-
ciated with potential conflicts of interest between managers and shareholders, as transparency and 
accuracy in environmental reporting increase. Moreover, Stakeholder theory emphasizes the importance 
of TI in facilitating dialogue and engagement with various stakeholders. By leveraging innovative tech-
nologies for organizations can respond more proactively to stakeholders’ environmental concerns and 
expectations, thereby fostering trust and long-term relationships (Alessa et  al., 2024). Consequently, tech-
nological innovation not only supports governance and accountability frameworks aligned with Agency 
theory but also enhances stakeholder engagement, promoting sustainable environmental practices and 
disclosure (Ning et  al., 2024).

Al-Janadi (2021) demonstrated that in the MENA region, firms with state ownership that invest in techno-
logical innovation are more likely to have robust climate-related disclosures. The state’s involvement and 
emphasis on technological advancements facilitate better environmental reporting practices. Also, Alessa et al. 
(2024) found that technological innovation enhances the relationship between ownership structure and 
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environmental reporting positively. Firms with diverse ownership structures benefit from adopting green tech-
nologies, which enhance their ability to disclose comprehensive environmental information. On the other 
hand, Shehadeh et  al. (2022) found that in the MENA region, technological innovation’s positive impact on 
environmental disclosure is limited in firms with concentrated ownership. These firms might not prioritize 
environmental transparency despite technological advancements, focusing instead on short-term financial 
gains. In line with majority of prior studies, we hypothesize the following:

H6: In MENA nations, advancements in technology positively influence both OS and EAD.

3.2.4.  Technological innovation, financing decisions and EAD
Agency theory asserts that TI efforts in green technologies improve firms’ ability to monitor and report 
environmental metrics accurately, reducing information asymmetry between managers and shareholders. 
This transparency incentivizes managers to choose financing options (like equity or debt) that support 
sustainable initiatives, aligning with shareholder interests and enhancing corporate governance (Wang 
et  al., 2023). From the stakeholder theory viewpoint, TI demonstrate firms’ commitment to environmental 
stewardship and responsible corporate citizenship. Innovations resulting from R&D investment streamline 
environmental reporting, enhancing transparency and accountability to stakeholders (Boolaky et al., 2020).

A study by Abdi and Omri (2020) revealed that companies investing in green technologies tend to 
provide more detailed CSR performance, which enhances their ability to secure equity financing. This is 
because investors are increasingly focused on environmental sustainability as a criterion for investment. 
This was backed by, Al Amosh and Khatib (2022) who indicated that technological innovation facilitates 
better environmental reporting, positively impacting financing decisions. Lenders and investors prefer to 
finance firms that demonstrate a commitment to environmental responsibility through the use of 
advanced technologies. Conversely, Acar et  al. (2021) suggested that while technological innovation can 
enhance sustainability reporting, some firms may selectively disclose information to present a more 
favourable image to potential investors. This selective disclosure can mislead investors about the firm’s 
actual environmental performance. Hence, we assume that:

H7: Technological innovation positively influences the link between FD and EAD.

4.  Methodology

4.1.  Sampling and data sources

In response to rising investor concerns about businesses’ ability to address sustainability challenges and 
the urgent need to achieve carbon neutrality by 2030 Agyemang et  al. (2023) and (Agyemang et  al., 
2021), the authors decided to focus their research on the MENA region. The authors examined various 
sectors and industries within this context to identify the one presenting the most significant environ-
mental risks and threatening long-term business sustainability. Chemical manufacturing firms in the 
MENA region were chosen due to their significant contribution to global warming through high emis-
sions and their crucial role in environmental sustainability issues (Zhu et  al., 2024a). This sector’s notable 
environmental impact necessitates focused research to understand and mitigate its effects effectively 
(Bukari et  al., 2024). Using a purposive sampling method, the authors selected 142 listed chemical man-
ufacturing firms with publicly accessible annual reports for their study. Additionally, the authors focus on 
environmentally sensitive chemical firms for the study. The data sources for this research were the 
Refinitiv database and the annual reports of the companies. The study analyzed data from 2001 to 2022, 
allowing us to capture long-term trends. An unbalanced panel data set consisting of 3124 observations 
was used due to the lack of data for certain variables and companies.

4.2.  Diagnostic tests

The diagnostic tests conducted in this study include a comprehensive examination of several potential 
issues: serial correlation, heteroscedasticity, conditional heteroscedasticity, Ramsey’s RESET test for model 
specification, and the normality of residuals. These tests are crucial for validating the assumptions 
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underlying regression models and ensuring the accuracy and reliability of the results (Wang et  al., 2023; 
Wen et  al., 2023). Table 1 shows the diagnostic test results.

The results reported in Table 1 indicate that the model does not suffer from any issues related to 
misspecification, as confirmed by Ramsey’s RESET test. Additionally, the tests for heteroscedasticity and 
conditional heteroscedasticity reveal no evidence of unequal variance among the residuals, ensuring that 
the assumption of homoscedasticity holds. The examination for higher-order autocorrelation shows no 
significant autocorrelation, suggesting that the residuals are not correlated across observations. Finally, 
the normality test confirms that the residuals are normally distributed. These findings collectively imply 
that the results from our analyses are robust and reliable, providing a solid foundation for making valid 
inferences and conclusions.

4.3.  Model

We employed a model formulated by Tawiah et  al. (2021) and (Zhou et  al., 2024), which provides empir-
ical support and a strong basis for our research. To account for differences in measurement units among 
variables, we applied the natural logarithm to the variables. The equation for model 1 is presented as 
follows:

	 ln ln MO ln OC ln SO ln EF ln DF
it it it it it it

EAD = + + + + + + ∑ϕ ϕ ϕ ϕ ϕ ϕ γ
0 1 2 3 4 5

ccontrols
it i t it
+ + + ………µ λ ε 	 (1)

We replaced Equations 2 and 3 with alpha and lambda mathematical notations to differentiate the 
coefficients to be estimated from those of Equation 1. Hence, the moderating model is given as follows:
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Furthermore, an additional robustness equation is presented as:

	 ln ln MO ln OC ln SO ln EF ln DF
it it it it it it

ESG = + + + + + + ∑φ φ φ φ φ φ γ
0 1 2 3 4 5

ccontrols
it i t it
+ + + ………µ λ ε 	 (3)

φ ω
0 0
, , ϕ

0
 denotes the intercept terms, µ λ ε

i t it
, ,  denotes industry and time effect as well as error term. 

The variable names can be seen in Table 3.

4.3.  Measurement of variables

4.3.1.  Environmental accounting disclosure (EAD)
This study focuses on environmental accounting disclosure (EAD) as its primary dependent variable, aim-
ing to enhance quantitative assessment beyond previous approaches. Building on the framework intro-
duced by Agyemang et  al. (2023) and (Agyemang et  al., 2021), the research refines an index tailored to 
include indicators aligned with Sustainable Development Goals (SDG) 12 and 13, as well as the Global 
Reporting Initiative (GRI) framework. Fifteen environmental dimensions are evaluated, assigning a binary 
score (1 for disclosed, 0 for undisclosed) based on their presence in the company’s annual and sustain-
ability reports. Scores are normalized against optimal disclosure benchmarks. This index enables a 
nuanced evaluation of EAD, identifying areas for enhancement and supporting sustainability performance 
assessments. Table 2 outlines the scoring criteria used in the evaluation.

Table 1.  Diagnostic tests result.
Specification Stat./p-values Remarks

Durbin-Watson (autocorrelation) 2.234/1.799 No autocorrelation
Breusch-Godfrey (autocorrelation) 0.542/0.875 No higher-order autocorrelation
Breusch-Pagan (heteroscedasticity) 0.369/0.296 No heteroscedasticity
ARCH LM (conditional heteroscedasticity) 0.879/0.726 No conditional heteroscedasticity
Ramsey RESET (omitted variables) 0.071/0.488 No omitted variables
Jarque-Bera (normality) 0.694/0.773 Evidence of normality



Cogent Business & Management 9

The EAD index is represented in equation below:

	 EAD
Xij

nj
=
∑

….	 (4)

EAD: Environmental Accounting disclosurenj: total number of j company, n ≤ 16Xij: Total environmental 
items reported (1 if reported and 0 if not). Hence 0 ≤ EAD ≤1.

4.3.2.  Ownership structure
In this study, the independent variable is ownership structure which encompasses Managerial Ownership 
(MO), which measures the proportion of shares held by top managers and directors within the company. 
Ownership Concentration (OC) assesses the percentage of shares held by the largest shareholder com-
pared to all outstanding shares, indicating the degree of control exerted by a dominant owner. State 
Ownership (SO) quantifies the portion of shares owned by governmental entities or state institutions, 
reflecting the influence of public-sector involvement in corporate governance (Chang et  al., 2024).

4.3.3.  Financing decision
Regarding financing decisions, Equity Funding (EF) represents the proportion of shareholders’ equity rel-
ative to total assets, highlighting the reliance on internal equity for funding operations and investments. 

Table 3. S ummary of variables.
Category of variables Names of variables Acronym Measurement Prediction

Explained variable Environmental accounting 
disclosure

EAD environmental items disclosed in annual reports divided by 
the maximum disclosure score

Explanatory Variables Managerial ownership MO percentage of shares owned by top managers and directors. +
Ownership concentration OC proportion of shares held by the largest shareholder relative 

to the total outstanding shares.
–

State ownership SO percentage of a company’s shares that are owned by the state. +
Equity funding EF Ratio of equity to total assets. +
Debt Funding DF Proportion of total liabilities to total assets. –

Moderating Variable Technological innovation TI Ratio of R&D expenditures to total revenue. +
Controls Profitability PRO Ratio of net income over average total assets. +

leverage LEV The ratio of total debt to total assets +
Firm Size SIZE Natural log of total assets. +

Table 2. EA D checklist.
Environmental Dimensions Code Definition

Carbon Intensity EAD1 Disclosure of greenhouse gas emissions per unit of production output, reflecting emissions efficiency.
Energy Efficiency EAD2 Reporting of the ratio of output to energy input, indicating how effectively energy is used in operations.
Water Footprint EAD3 Disclosure of Total volume of water used directly and indirectly throughout the supply chain, including 

water consumed and withdrawn.
Ecological Footprint EAD4 Reporting of human demand on ecosystems, including land and resources required to support 

operations and activities.
Carbon Management 

Strategies
EAD5 Disclosure of strategies to manage and reduce carbon emissions, including carbon offset programs and 

carbon neutrality goals.
Environmental Performance 

Targets
EAD6 Setting and disclosure of specific targets for environmental performance improvement.

Air Quality EAD7 Monitoring and reporting of emissions contributing to air pollution, including particulate matter (PM), 
sulfur dioxide (SO2), and nitrogen oxides (NOx).

Environmental Compliance EAD8 Disclosure of Adherence to environmental laws, regulations, and standards to mitigate legal and 
regulatory risks.

Eco-Efficiency EAD9 Reporting of Optimization of resource use to minimize environmental impact while maximizing 
economic output

Environmental Innovation EAD10 Reporting of development and adoption of new technologies, processes, or products aimed at 
reducing environmental impact and improving sustainability.

Land Use EAD11 Reporting of Management and conservation of land resources, including habitat preservation, 
reforestation, and land restoration efforts.

E-waste Management EAD12 Reporting Handling and disposal of electronic waste, focusing on recycling and responsible disposal 
practices.

Ecosystem Restoration 
Projects

EAD13 Disclosure of Investments or initiatives aimed at restoring or enhancing ecosystems affected by 
business operations.

Stakeholder Engagement EAD14 Disclosure of stakeholder engagement processes and outcomes related to environmental concerns.
Natural Resource 

Conservation
EAD15 Disclosure of efforts to conserve natural resources such as forests, biodiversity hotspots, and marine 

ecosystems.
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Debt Funding (DF) measures the proportion of total debt to total assets, indicating the extent to which 
external borrowing finances corporate activities (Zhou et  al., 2024).

4.3.4.  Technological innovation
The moderating variable, Technological Innovation (TI), is operationalized through Research and 
Development (R&D) expenditure as a percentage of total income. This metric captures the company’s 
investment in innovative technologies and processes aimed at improving environmental performance 
and disclosure practices. Together, these variables provide a comprehensive framework for examining 
how ownership structures, financing decisions, and technological innovations interact to influence envi-
ronmental accounting disclosure within firms (Kong et  al., 2023).

4.4.  Summary of study variables

Details of the variables utilized in the study are provided in Table 3.

5.  Empirical results and discussion

5.1.  Descriptive statistics

Descriptive statistics play a crucial role in data analysis by measuring central tendencies and variability. 
They provide a concise summary of the dataset, enabling researchers to understand the overall distribu-
tion, identify patterns, and detect outliers (Zhu et  al., 2024b). Table 4 shows the descriptive statistics 
results.

The descriptive statistics reveal significant variability in several measures, with extreme values and 
wide dispersions around their means. EAD and OC show particularly high variability and are heavily 
skewed to the right, indicating the presence of outliers and a long tail of higher values. MO, on the other 
hand, has low variability and a slight left skew, suggesting a more consistent distribution. SO and EF also 
exhibit skewed distributions, with EF slightly left-skewed and SO right-skewed. DF displays moderate 
variability with a right skew. The leptokurtic distributions of EAD, OC, and EF imply a higher likelihood 
of extreme values, impacting their predictability and analysis.

5.2.  Multicollinearity test

To determine whether there is multicollinearity among the study variables, the study performed a vari-
ance inflation factor (VIF) test. Failure to account for multicollinearity leads to inflated standard errors, 
unreliable statistical inferences, and potentially misleading results in regression analyses (Tawiah, 2023). 
Table 5 shows the variance of inflation factor results.

According to the multicollinearity results presented in Table 5, the variance inflation factor (VIF) values 
are all below the threshold of 10, and the corresponding 1/VIF values are all greater than 0.10. This 
confirms the absence of multicollinearity among the study variables. As per previous literature Agyemang 
et  al. (2023) and (Agyemang et  al., 2021), a VIF greater than 10 or a 1/VIF less than 0.10 indicates poten-
tial multicollinearity issues.

5.3.  Cross-sectional dependency analysis

A significant issue in panel data analysis is cross-sectional dependence (CSD), which arises when vari-
ables across different cross-sections are correlated due to unobservable factors affecting them all. This 
pervasive CSD can introduce biases, potentially compromising the reliability of estimates (Boolaky et  al., 
2020). Ignoring CSD can lead to less reliable study results. The CSD test results are displayed in Table 6.

The Pesaran CSD test results in Table 6 indicate significant dependence within the pane. Based on the 
findings, the alternative assumption is substantially supported and the CSD null hypothesis is rejected. 
All tests reveal highly significant CSD test statistics. Consequently, estimators capable of addressing 
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cross-sectional dependence, such as the DCCE model, must be employed to ensure unbiased estimates 
and valid statistical inference.

5.4.  Stationarity test

The CIPS and CADF panel unit root tests are used to determine whether the variables exhibit a unit root, 
indicating they follow a non-stationary process (Tan et  al., 2022). The results of the unit root tests are 
displayed in Table VII.

The results in Table 7 indicate that in levels, all variables are either stationary or trend-stationary at 
the 1% significance level based on the CIPS test, except SO, DF, and LEV. However, the CADF test sug-
gests that all variables except EAD, MO, OC, and PRO have a unit root in levels. Taking first differences 
removes the potential unit roots - all variables are stationary according to both tests after differencing.

5.5.  Estimation techniques

We employed the DCCE and AMG estimators in this study to ensure robust analysis and mitigate poten-
tial issues such as endogeneity and cross-sectional dependency. The DCCE estimator was chosen for its 
resilience to endogeneity and ability to handle panel model complexities (Tawiah et  al., 2021; Zhou 
et  al., 2024). Additionally, we utilized the AMG estimator across all models to address endogeneity and 
potential heteroscedasticity effectively (Agyemang et  al., 2021). Regression analyses were conducted 
using natural logarithms to correct curved relationships and standardize distributions, thereby enhancing 
statistical reliability by addressing skewness and stabilizing variance. Each model (M1 and M2) was esti-
mated using both DCCE as the primary estimator and AMG as a robustness check. Our analysis included 
three panels: Panel A for Middle Eastern firms, Panel B for North African firms, and Panel C combining 
both regions. Table 8 presents the main estimation results.

Table 8 shows that the high adjusted R-squared values across all panels indicate that the models 
capture a substantial portion of the variability in how the explanatory factors impact EAD. The significant 
probability > f values confirm that the model fits well.

According to Table 8, the main estimation results in M1 reveal a negative and statistically significant 
association between managerial ownership (MO) and EAD at the 1% and 5% significance levels for pan-
els A and C, respectively. However, panel B shows a negative but insignificant link. The robustness 

Table 4.  Descriptive analysis.
Variables Mean Std. Dev Min Max Variance Skewness Kurtosis
lnEAD 13.3963 102.93 0.1320 0.9332 10237.6 8.4267 4.0821
lnMO 0.2358 .65461 0.4033 1.2010 0.56944 −0.21158 2.2125
lnOC 0.59801 7.3859 0.2032 8.2303 40.780 8.2577 7.267
lnSO 4.3390 9.5400 0.0917 3.3317 7.3932 6.7268 8.828
lnEF 2.3312 5.3393 0.4310 2.9843 18.8295 −0.35013 5.154
lnDF 12.946 7.5279 0.5498 4.9397 42.6140 1.4642 4.4497
lnTI 535.56 1477.2 1.233 9.7327 6.3413 −4.6517 2.3213
lnPRO 18.3963 182.93 0.5320 3.2748 10237.6 5.4267 7.0821
lnLEV 0.4358 .75461 −2.4033 9.2010 0.56944 −0.61465 2.9125
lnSIZE 0.59801 7.3859 312.232 819.233 40.780 8.2577 4.267

Table 5.  Multicollinearity results.
Variables VIF 1/VIF

lnMO 1.073 0.931
lnOC 1.414 0.707
lnSO 1.276 0.784
lnEF 1.259 0.794
lnDF 1.162 0.861
lnTI 1.132 0.883
lnPRO 1.054 0.949
lnLEV 1.051 0.953
lnSIZE 1.019 0.981

1.159
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results in M2 are consistent with M1, suggesting that increased managerial ownership correlates with 
decreased EAD among chemical manufacturing firms in MENA. These findings contradict our first 
hypothesis and can be attributed to managerial incentives prioritizing financial goals over long-term 
sustainability, reducing environmental disclosure. Policymakers should consider regulations that align 
managerial ownership with long-term sustainability goals to enhance ecological transparency and 
accountability.

Ownership concentration (OC) showed a statistically significant positive relationship with EAD in M1 
at the 1% and 10% significance levels for panels B and C, respectively, while panel A showed a positive 
but statistically insignificant link. The robustness analysis in M2 supports these findings, indicating that 
concentrated ownership is positively linked with higher levels of environmental disclosure in MENA. This 
result contradicts our second hypothesis and can be attributed to increased oversight and alignment of 
interests between large shareholders and sustainable practices, fostering responsible environmental stew-
ardship. Policymakers should incentivize ownership structures that encourage concentration to positively 
influence ecological disclosure through increased monitoring and alignment of interests between large 
shareholders and sustainability objectives.

The primary estimation findings in M1 reveal a strong positive and statistically significant association 
between state ownership and environmental disclosure, with significance levels of 1% and 5% for panels 
B and C, and a positive but insignificant link in panel A. The robustness analysis in M2 confirms this 
relationship, reinforcing the reliability of the findings and validating our third hypothesis. State owner-
ship appears to drive higher levels of environmental disclosure in MENA chemical manufacturing firms, 
likely due to the influence of strict regulatory frameworks and oversight mechanisms that prioritize envi-
ronmental transparency and accountability. Governments should thus use state ownership to elevate 
environmental disclosure standards, fostering policies that promote transparency and sustainability 
reporting in state-owned enterprises.

Regarding equity financing, the primary estimation findings show a statistically significant positive 
relationship with EAD at the 5% and 1% levels for panels A and B, respectively, and a positive but insig-
nificant link in panel C. The robustness results in M2 align with the main findings in M1, suggesting that 

Table 6.  presents the cross-sectional dependence test results.
Variable Breusch-Pagan LM Pesaran scaled LM Bias-corrected scaled LM Pesaran CD

InEAD 1213.80*** 102.6252*** 201.6829*** 45.53582***
lnMO 2534.30*** 202.6232*** 101.6829*** 5.5176***
lnOC 13009.29 432.6484 531.8227*** 161.4738***
lnSO 22460.412*** 521.3573*** 520.5124*** 109.3123***
lnEF 4112.735*** 224.159*** 164.1481*** 31.38253***
lnDF 2325.226 168.0342 137.0542*** 15.23038***
lnTI 38921.69*** 712.1065*** 201.2617*** 10.58160***
lnPRO 37021.91 546.359 523.7486*** 266.7238***
lnLEV 643921.69*** 93.1065*** 261.2617*** 59.58160***
lnSIZE 64281.10*** 572.1735*** 571.1053*** 89.3523***

Note: Under the null hypothesis of cross-section independence, CD ~ N (0,1).
*** indicates statistical significance at the 1% level.

Table 7.  Results of unit root tests.
CIPS test-constant and trend CADF test-constant and trend

Variables Level First difference Level First difference

lnEAD −2.243* −4.731*** −2.128* −6.125***
lnMO −2.463* −5.981*** −1.528* −8.196***
lnOC −2.393* −5.588*** −1.430* −8.410***
lnSO −2.357 −5.385*** −0.011 −8.080***
lnEF −2.572* −5.667*** −1.974 −2.644***
lnDF −2.168 −3.559*** −0.299 −8.856***
lnTI −2.372* −5.667*** −1.974 −2.644***
lnPRO −2.674* −4.505*** 2.243* −2.683***
lnLEV −2.257 −5.385*** −0.011 −8.080***
lnSIZE −2.674* −4.505*** 2.243 −2.683***

Note: CADF and CIPS are simple panel unit root test in presence of cross section dependence.
  ***, **, * represent significant levels at 1%, 5% and 10% respectively.
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firms relying on equity financing demonstrate higher levels of environmental disclosure among MENA 
chemical manufacturing firms. These results support our fourth hypothesis, indicating that equity inves-
tors’ alignment with sustainability goals and preference for transparent environmental reporting incentiv-
ize firms to disclose more comprehensive environmental information. Policymakers and financial regulators 
should promote equity financing to enhance environmental disclosure practices, acknowledging the pos-
itive link between equity financing and transparency in environmental reporting, which could attract 
socially responsible investors and improve market perceptions.

Regarding debt financing (DF), the primary estimation findings in M1 reveal a statistically significant 
positive relationship with EAD at the 1% and 5% levels for panels A and C, respectively, and a negative 
but insignificant link in panel B. The robustness results in M2 confirm these findings, providing strong 
empirical support. These results suggest that firms relying on DF tend to exhibit lower levels of environ-
mental disclosure, consistent with our fifth hypothesis. This can be attributed to the risk aversion asso-
ciated with DF, leading firms to prioritize financial stability over environmental transparency. Policymakers 
should consider measures to mitigate the negative impact of DF on environmental disclosure, such as 
promoting environmentally responsible lending practices and encouraging transparency in reporting 
environmental risks to debt holders. DF may constrain firms’ ecological disclosure practices due to the 
need to meet short-term financial obligations.

5.6.  Moderating analysis

Table 9 displays the moderating analysis.
The moderating results in Table 9 show a statistically positive association between managerial owner-

ship (MO) and EAD across all panels in the primary estimation (M1). The interaction effect demonstrates 
a positive and significant relationship with EAD at the 5%, 1%, and 10% levels, indicating that firms with 
high managerial ownership and strong innovation report more environmental information. The robust 
findings support these results. Similarly, concentrated ownership positively correlates with EAD, and the 
interaction effect of technological innovation (TI) is significant at the 1% and 5% levels, highlighting that 
innovation enhances the impact of concentrated ownership on EAD. State ownership also shows a positive 
and significant link with EAD, with innovative state-owned firms reporting more environmental information.

The interaction effect of the moderating variable (TI) resulted in an increased coefficient, supporting 
our sixth hypothesis. This suggests that firms with higher innovation capacity are better equipped to 
navigate ownership structure complexities and enhance environmental transparency and sustainability. 

Table 8.  Baseline regression.
Pannel A Pannel B Pannel C

Variables M1 M2 M1 M2 M1 M2

lnMO −0.0411*** −0.0371** −0.0821 −0.0629 −0.1141** −0.0512***
(0.0121) (0.0141) (0.0424) (0.0237) (0.0381) (0.1413)

lnOC 0.0534 0.0401 0.0761*** 0.0435** 0.03141* 0.0843***
(0.0826) (0.0621) (0.0801) (0.0089) (0.0127) (0.041)

lnSO 0.0321 0.070 0.0651*** 0.0655** 0.0811** 0.0531***
(0.0133) (0.022) (0.0218) (0.0289) (0.0294) (0.0217)

lnEF 0.0671** 0.0307*** 0.0488* 0.0811**** 0.0901 0.0713
(0.0301) (0.0917) (0.0322) (0.0294) (0.0479)** (0.0036)

lnDF −0.0621*** 0.0522* −0.0657 −0.3151 0.1761** −0.0524
(0.0261) (0.0258) (0.0479) (0.0427) (0.0801) (0.0312)

lnPRO 0.0836* 0.0497* 0.0477** −0.0321** 0.0321 0.1207***
(0.0369) (0.0181) (0.0236) (0.0125) (0.0287) (0.029)

lnLEV 0.0903*** 0.1323** 0.0645** −0.0291 0.0134 0.3281***
(0.0313) (0.058) (0.0351) (0.0144) (0.0015) (0.041)

lnSIZE 0.0721* −0.0357 0.1052*** 0.0688* 0.0811*** −0.063**
(0.0479) (0.0259) (0.0427) (0.0322) (0.0194) (0.021)

Year effect Yes Yes Yes Yes Yes Yes
Industry effect Yes Yes Yes Yes Yes Yes
Sargan Test/ Wald chi (2) 289.27 3409.22 169.5 2545.31 397.64 5886.34
Adj. R (2) /Prob > chi(2) 0.561 .0000 0.673 .0000 0.712 .0000
Obs 2178 2179 946 946 3124 3124

Note: Standard errors are enclosed in parentheses.
***, **, * represent significant levels at 1%, 5% and 10% respectively.
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Innovative firms are more proactive in reporting environmental information, viewing it as a strategic 
advantage. Policymakers should foster innovation within firms to improve EAD and implement incentives 
or regulations to promote transparency and accountability.

Regarding financing decisions, the interaction effects significantly enhance the relationship between 
equity financing (EF) and EAD at the 1%, 5%, and 1% levels across all panels. This suggests that innova-
tive firms relying on EF disclose more environmental information. Both main estimation findings and 
robustness results are consistent. Additionally, the interaction effect of technological innovation (TI) 
shows a significant positive relationship between debt financing (DF) and EAD at the 5%, 10%, and 1% 
levels, indicating that innovative firms relying on DF also increase their environmental disclosures. 
Robustness findings align with the main estimation results.

This positive moderation implies that technologically innovative firms strategically use financial 
resources for sustainable initiatives and transparently report their environmental performance. Innovation 
amplifies the positive impact of financing decisions on environmental disclosure by facilitating efficient 
resource allocation and signaling a commitment to sustainability. Policymakers should enhance TI to 
maximize the benefits of financing decisions on environmental disclosure and create regulations that 
promote sustainable financing practices.

5.7.  Additional robustness results

We conducted additional tests to validate our findings against external factors. By substituting EAD with 
ESG performance, we aimed to verify if the effects of financing decisions (FD) and ownership structure 
(OS) on ESG performance align with the results in Table 8. For this robustness check, as shown in Table 
10, we used the pooled mean group estimator, which effectively addresses endogeneity and 

Table 9.  Moderating outcomes.
Pannel A Pannel B Pannel C

Variables M1 M2 M1 M2 M1 M2

MO 0.6864*** 0.5434** 0.3845** 0.5285 0.3602*** 0.3252***
(0.0556) (0.0627) (0.0349) (0.0362) (0.0447) (0.144)

MO × TI 0.0895** 0.2170* 0.0932*** −0.1265 −0.1242* −0.9318***
(0.0248) (0.0265) (0.0268) (0.0732) (0.0048) (0.0241)

OC 0.3045** 0.4231** 0.2143** 0.4210 0.2341** 0.1341*
(0.2061) (0.0128) (.0134) (0.0208) (0.0416) (0.0237)

OC × TI 0.1231*** 0.0794* 0.0981*** 0.0849 0.7846** 0.0863**
(0.0258) (0.0159) (0.0242) (0.0659) (0.0217) (0.0324)

SO 0.3456*** 0.4195* 0.3485*** −0.5241 0.4274*** 0.2168**
(0.0260) (0.0125) (0.4256) (0.0339) (0.0166) (0.0219)

SO × TI 0.0851*** 0.4364* 0.08106** −0.0913 0.0654* 0.0835**
(0.0143) (0.0142) (0.0508) (0.0265) (0.0188) (0.0025)

EF 0.4631** 0.1006** 0.3738 0.4074 0.3245** 0.4358**
(0.3795) (0.1053) (0.0379) (0.0166) (0.0161) (0.0213)

EF × TI 0.0645*** 0.0823 0.1034** 0.0782* 0.0635* 0.1024***
(0.00081) (0.0026) (0.002) (0.0006) (0.0025) (0.00081)

DF −0.1219** −0.3198** −0.2043 −0.107*** −0.4118** −0.1019**
(0.0549) (0.015) (0.0031) (0.0029) (0.293) (0.0549)

DF × TI 0.0793** 0.0834* 0.0831* −0.07543*** 0.1039*** 0.7649***
(0.0026) (0.002) (0.0016) (0.0211) (0.069) (0.0218)

TI 0.0958*** 0.1079** 0.0679** 0.1597 0.0827* 0.0737***
(0.0315) (0.0031) (0.0219) (0.0132) (0.0233) (0.0122)

PRO 0.0289 0.0365* 0.0724*** 0.0542 −0.0766*** −0.0631***
(0.0026) (0.0013) (0.0014) (0.0232) (0.0518) (0.0428)

LEV 0.0413*** −0.0254* −0.0128 0.0896*** 0.07122*** 0.0973***
(0.0151) (0.0039) (0.00428) (0.02939) (0.0293) (0.0194)

SIZE 0.0613*** 0.0544*** 0.0128 −0.0896* 0.0196*** 0.0627**
(0.0251) (0.0539) (0.00428) (0.0329) (0.0052) (0.0348)

Year effect Yes Yes Yes Yes Yes Yes
Industry effect Yes Yes Yes Yes Yes Yes
Sargan Test/ Wald 

chi-squared
3174.27 4334.22 1253.5 6449.31 473.24 6905.46

Adj. R (2) Test/ 
Prob > chi(2)

0.571 .0000 0.535 .0000 0.682 .0000

Obs 2178 2179 946 946 3124 3124

Note: Standard errors are enclosed in parentheses.
  ***, **, * represent significant levels at 1%, 5% and 10%, respectively.
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heteroscedasticity issues (Agyemang et  al., 2023). To analyze the impact of various OSs and FDs on EAD 
across different sectors in the MENA region, we categorized firms into three sectors: pharmaceuticals 
(Panel A), agrochemicals (Panel B), and petrochemicals (Panel C), with Panel D including all sampled 
chemical manufacturing firms. The robustness results are presented in Table 10.

The robustness results reveal a substantial negative link between managerial ownership and ESG perfor-
mance across all panels. These findings suggest that firms with high managerial ownership tend to exhibit 
low levels of ESG performance. Also, concentrated ownership positively correlates with ESG performance 
across all panels. This indicates that ownership concentration in firms is tied to high levels of ESG perfor-
mance, underscoring the influence of concentrated OSs on fostering transparency and accountability in 
environmental practices. Moreover, State ownership exhibits a positive and significant relationship with ESG 
performance in panels A and D, with a positive but insignificant link in panels B and C. This suggests that 
state-owned firms have high levels of ESG performance, reflecting the potential influence of government 
policies and regulations on promoting sustainability practices in state-owned enterprises. Furthermore, 
equity financing demonstrates a significant positive link with ESG performance across panels A, B, and C, 
with an insignificant link in panel D. This implies that firms relying on equity financing tend to have high 
ESG performance, highlighting the role of equity investors in promoting sustainability practices and trans-
parency. Conversely, DF reveals a statistically significant link with ESG performance in panels A, C, and D, 
with an insignificant link in panel B. This indicates that firms dependent on DF have lower ESG performance, 
suggesting potential challenges associated with DF in fostering sustainability practices. In essence, the 
robustness findings correspond with the main estimation findings in Table 8, validating the reliability and 
accuracy of our results and providing robust policy implications for promoting sustainable business practices.

5.8.  Endogeneity checks

This study conducts crucial endogeneity checks in regression analysis using instrumental variables such 
GMM and 2SLS estimators to address biases from independent variables and error term which can be as 
a result of reverse causality or omitted variables. Failure to account for endogeneity issues leads to 
biased, inconsistent, and potentially misleading estimates of the relationship between variables, which 
can result in incorrect conclusions and policy recommendations (Buallay et  al., 2020; Chang et  al., 2024). 
GMM offers flexibility across various endogeneity types and conditions, ensuring robustness against mis-
specification (Al-Duais et  al., 2021). The study utilized the 2SLS estimator due to its ability to address 
issues of endogeneity, reverse causality, omitted variable bias, simultaneity bias, and selection bias, pro-
viding a consistent and unbiased estimate of the causal relationship between the variables (Arayssi et  al., 
2020). By applying both instrumental variables the study’s results are valid and reliable. Table 11 shows 
the results of these endogeneity tests, offering robust insights into the examined relationships.

The endogeneity results reported in Table 11 align with the main estimation findings presented in 
Table 8, indicating the absence of biases such as reverse causality, omitted variables, and measurement 
errors. This alignment underscores the reliability and validity of our findings, crucial for informing effec-
tive policy decisions.

5.9.  Discussion of results

In line with agency theory, higher managerial ownership aligns managers’ interests closely with share-
holders, reducing agency costs and promoting transparent reporting of environmental performance to 
safeguard firm value. This alignment ensures managers prioritize long-term sustainability and manage 
environmental risks, enhancing accountability and investor confidence. From a stakeholder theory per-
spective, significant managerial ownership signifies a commitment to stakeholders beyond shareholders, 
including employees, customers, and the community. By disclosing comprehensive environmental infor-
mation, managers meet stakeholder expectations for ethical conduct and sustainable practices, fostering 
trust and enhancing the firm’s reputation. Hence, our study hypothesized a positive link between mana-
gerial ownership and EAD, but our results indicate the opposite, leading to the rejection of our first 
hypothesis. Our findings align with those of Agyemang et  al. (2021) and (Al Amosh & Khatib, 2022), who 
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also found a negative effect of managerial ownership on environmental performance. This contrasts with 
Acar et  al. (2021), who reported a positive impact of managerial ownership on ESG disclosure.

In accordance with the agency theory, high ownership concentration among a few large shareholders 
or insiders may reduce pressure on managers to transparently disclose detailed environmental informa-
tion. This lack of oversight can prioritize short-term financial gains over long-term sustainability concerns. 
From a stakeholder theory perspective, concentrated ownership limits diverse perspectives in 
decision-making, potentially neglecting environmental issues important to broader stakeholder groups 
like employees, communities, and environmental organizations. Consequently, ownership concentration 
may reduce the quality and transparency of environmental accounting disclosure, impacting stakeholder 
trust and the company’s reputation for environmental responsibility. Based on this foundation our study 
assumed a negative link between ownership concentration and EAD, our results unexpectedly showed a 
positive outcome, leading to the rejection of our second hypothesis. Our findings align with (Al Amosh 
& Khatib, 2022), who found that ownership concentration promotes carbon emissions disclosure. However, 
our results differ from Black and Yahaya (2024), who reported an adverse impact of ownership concen-
tration on environmental footprint disclosure.

Drawing from a stakeholder viewpoint, state ownership cultivates trust and confidence among citi-
zens, environmental groups, and investors by demonstrating a commitment to environmental responsi-
bility and public interest. Also, from an agency theory perspective, State-owned enterprises (SOEs) 
operate under stringent oversight and accountability mandated by government regulators, ensuring 
transparent reporting of environmental risks and impacts. This regulatory alignment reduces agency 
costs by mitigating potential conflicts of interest between managers and shareholders, focusing manage-
rial efforts on long-term sustainability and compliance with environmental regulations. Based on this 
premise, we hypothesized a positive association between state ownership and EAD. Our results support 
this hypothesis, as we observed a positive outcome. Hence, we accept our hypothesis. This finding is 
consistent with Tawiah et  al. (2021) and (Zhou et  al., 2024), who also found a positive link between state 
ownership and sustainability reporting. However, our results differ from Chang et  al. (2024) and (Ning 
et  al., 2024), who reported a positive link between state ownership and CSR reporting.

Consistent with the agency theory, equity financing, where companies raise funds by issuing shares 
to investors, enhances transparency and accountability. Companies relying on equity financing are moti-
vated to attract investors who prioritize transparency and sustainability practices. Therefore, there is a 
strong incentive for firms to disclose comprehensive environmental accounting information, demonstrat-
ing their commitment to managing environmental risks and promoting sustainability reporting. From the 
stakeholder perspective, equity financing builds trust and credibility among investors, customers, and 

Table 10.  Robustness test.
Variables Pannel A Pannel B Pannel C Pannel D

lnMO −0.0534*** −0.0392** −0.0491 −0.0604**
(0.0231) (0.0238) (0.0163) (0.0221)

lnOC 0.0628*** 0.1036** 0.0629 0.0521***
(0.0598) (0.0794) (0.0312) (0.0218)

lnSO 0.0715*** 0.0921 0.0162 0.5125***
(0.0241) (0.0431) (0.0091) (0.0811)

lnEF 0.0815*** 0.1265** 0.0743*** 0.0423
(0.0137) (0.0225) (0.0264) (0.0127)

lnDF −0.0613*** −0.0716 −0.0439** −0.0623***
(0.0231) (0.0258) (0.0321) (0.0206)

lnPRO 0.0736* −0.0723** 0.0161*** 0.3727***
(0.0388) (0.0337) (0.002) (0.0967)

lnLEV 0.4287*** −0.0218* −0.0259*** 0.0423**
(0.0521) (0.0152) (0.0013) (0.0127)

lnSIZE 0.5417*** −0.3212** 0.5694*** −0.5219**
(0.0852) (0.0671) (0.113) (0.0331)

Year effect Yes Yes Yes Yes
Industry effect Yes Yes Yes Yes
Wald chi-squared statistic 845.51 575.51 423.41 1634.27
Prob > chi-squared 0.002 0.000 0.046 0.000
Adj. R squared 0.521 0.624 0.665 0.784
Obs 1782 726 616 3124

Note: Standard errors are enclosed in parentheses.
  ***, **, * represent significant levels at 1%, 5% and 10%, respectively.
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communities who increasingly value corporate social responsibility and environmental disclosure prac-
tices. In line with this rationale, we hypothesized a positive association between equity financing and 
Environmental Accounting Disclosure (EAD). Our results support this hypothesis; hence we accept our 
fourth hypothesis. Our findings correspond with those of Chang et  al. (2024) and (Mertzanis et  al., 2023), 
who also found that equity funding significantly promotes ESG reporting. However, our results contradict 
those of Al-Duais et  al. (2021), who reported an adverse impact of equity financing on environmental 
performance.

In accordance with the stakeholder perspective, heavy reliance on debt financing may shift corporate 
priorities towards short-term financial goals, compromising resources allocated to environmental man-
agement and transparency efforts. Stakeholders, who increasingly prioritize environmental responsibility, 
expect comprehensive disclosure of environmental impacts and risks (Agyemang et  al., 2023). Moreover, 
from the agency theory viewpoint, companies heavily reliant on debt may prioritize short-term financial 
performance to meet debt obligations, potentially reducing investment in environmental management 
and disclosure. Based on this theoretical framework, we hypothesized a negative relationship between 
debt financing and EAD. Surprisingly, our fifth hypothesis was not supported, as our results indicate a 
positive association. This finding contrasts with Agyemang et  al. (2021) and (Alessa et  al., 2024), who 
found that debt financing exerts an adverse impact on sustainability reporting. However, our results 
differ from Bukari et  al. (2024) and (Kong et  al., 2023), who reported a favorable link between debt 
financing and CSR disclosure.

From an agency theory standpoint, increased technological advancement allows firms to develop 
advanced environmental monitoring technologies and data analytics tools. This capability enhances the 
accuracy and timeliness of environmental performance measurement and reporting, aligning managerial 
incentives with shareholder interests in transparency and sustainable practices. Additionally, stakeholders 
benefit as R&D investments in environmental technologies enhance the quality and scope of EAD. 
Investors and the public increasingly value companies that demonstrate commitment to sustainability 
through innovative solutions and robust environmental reporting. Based on these premises, we hypoth-
esized that technological innovation significantly enhances the link between ownership structure and 
EAD. Our assumptions align with our results, thus supporting our sixth hypothesis. Our findings are con-
sistent with Fuadah et  al. (2022) and (Nam et  al., 2024), who found a positive impact of technological 
advancement on the relationship between ownership structure and ESG performance. However, our 

Table 11. E ndogeneity results.
Panel A Panel B Panel C

Variables GMM 2SLS GMM 2SLS GMM 2SLS

L.lnEAD 0.5134 0.4814 0.3621
(0.0321) (0.0521) (0.0245)

lnMO −0.0322*** −0.0406** 0.05231*** −0.0671** −0.0492** −0.0761**
(0.0127) (0.00211) (0.0721) (0.0431) (0.0238) (0.0912)

lnOC 0.0308** 0.05121*** 0.04728*** 0.0661 0.04136** 0.0815***
(0.0152) (0.0018) (0.0218) (0.0216) (0.0094) (0.0127)

lnSO 0.546*** 0.5125*** 0.7157*** 0.4187 0.0921* 0.2103***
(0.0142) (0.0811) (0.0719) (0.0511) (0.0431) (0.0412)

lnEF 0.0482** 0.1252** 0.1387** 0.2161** 0.0285* −0.6173***
(.0136) (0.0751) (0.0921) (0.0679) (0.0125) (0.0414)

lnDF 0.0646 0.0423** −0.0815*** 0.3132** 0.1265** −0.2135***
(0.0425) (0.0127) (0.0137) (0.0617) (0.0225) (0.0214)

lnPRO 0.0675 0.0763*** 0.2013*** 0.0412** 0.0716 0.0218*
(0.0421) (0.0206) (0.0234) (0.0177) (0.0558) (0.0215)

lnLEV 0.424*** 0.3727*** 0.0736* 0.2014** −0.0723** −0.3212**
(0.047) (0.0967) (0.0388) (0.0636) (0.0337) (0.067)

lnSIZE 0.5219** 0.5417*** −0.305** 0.3212** 0.8124* −0.0863***
(0.0331) (0.0852) (0.066) (0.0671) (0.0312) (0.0206)

Year effect Yes Yes Yes Yes Yes Yes
Industry effect Yes Yes Yes Yes Yes Yes
AR (2) 0.413 0.421 0.425
Hansen Test 0.527 0.682 0.13
R-squared 0.512 0.521 5 0.672
F-Statistics 37.26** 46.36** 29.73***
Obs 2030 2178 730 946 2760 3124

Note: Standard errors are enclosed in parentheses.
  ***, **, * represent significant levels at 1%, 5% and 10%, respectively.
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results differ from Wen et  al. (2023), who reported a favorable impact of technological innovation on the 
relationship between ownership concentration and CSR disclosure.

The stakeholder posits that, technological advancements improve the accessibility and clarity of 
EAD meeting the growing demand for environmental transparency from investors, customers, and reg-
ulatory bodies. Enhanced EAD through technological innovation strengthens the perception of corpo-
rate responsibility and sustainability practices, thereby bolstering stakeholder confidence and 
supporting long-term value creation. Additionally, from an agency theory standpoint, companies opt-
ing for equity financing are incentivized to utilize technological innovations to enhance transparency 
and accountability to shareholders. This alignment fosters trust and enhances governance, ensuring 
that managerial actions prioritize long-term sustainability reporting. Based on this jusitifcation, we 
hypothesized a positive association, and our results support this assumption, leading us to accept our 
seventh hypothesis. Our findings align with those of Bukari et  al. (2024) and (Kong et  al., 2023), who 
found a positive relationship between technology adoption and ecological footprint disclosure in 
equity financing. However, our results differ from Wang et  al. (2023), who reported an unfavorable 
impact of technological advancement on the relationship between equity financing and ESG 
performance.

6.  Conclusion and policy implications

6.1.  Conclusion

This study investigated the impact of Ownership Structure OS and FD on EAD in the MENA region, with 
a focus on the moderating role of Technological Innovation (TI). The research utilized a quantitative 
sourcing data from chemical manufacturing companies spanning from 2001 to 2022, employing Dynamic 
Common Correlated Effects (DCCE) and Augmented Mean Group (AMG) estimators. The findings indicate 
that concentrated ownership and state ownership in manufacturing firms within the MENA region posi-
tively influence Environmental Accounting Disclosure (EAD). Conversely, managerial ownership shows a 
negative impact on EAD. Furthermore, companies that rely on equity financing tend to exhibit higher 
levels of EAD compared to those relying on debt financing. The study also reveals that TI moderates 
these relationships positively, suggesting that advancements in technology can enhance firms’ environ-
mental performance and transparency in disclosure practices.

6.2.  Theoretical implications

Integrating Stakeholder Theory and Agency Theory in this study has yielded a robust framework for 
understanding the influence of OS and FD on EAD. This integration has enriched theoretical understand-
ing by illustrating how diverse stakeholder pressures and managerial incentives shape corporate sustain-
ability practices. The study emphasizes the dynamic interplay of these factors, underscoring the 
importance of contextual elements such as TI in shaping EAD outcomes. Moving forward, theories must 
increasingly incorporate these contextual factors to comprehensively address sustainability challenges in 
organizational contexts.

6.3.  Practical implications

On a practical level, the study offers actionable strategies for firms seeking to enhance environmental 
transparency and sustainability practices. It highlights the potential of concentrated ownership to align 
sustainability goals with managerial decisions, thereby improving the quality of EAD. Moreover, promot-
ing equity financing over debt financing can foster transparency and stakeholder trust, prompting pro-
active environmental disclosures. Furthermore, the study underscores the pivotal role of technological 
innovation in the facilitating real-time monitoring of environmental impacts and enhancing the accuracy 
of EAD reporting. Continued investments in TI are crucial for enhancing corporate environmental perfor-
mance and meeting evolving stakeholder expectations effectively.
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6.4.  Policy implications

From a policy perspective, the findings provide insights for policymakers aiming to incentivize sustainable 
practices within corporate governance frameworks. Recommendations include promoting equity financ-
ing and supporting technological advancements in environmental monitoring to create an environment 
conducive to robust EAD practices. Tailoring policies to different OS configurations can further enhance 
environmental governance and accountability across diverse ownership structures. Ultimately, these impli-
cations contribute to advancing theoretical insights and practical strategies, thereby promoting sustain-
able business practices and enhancing environmental transparency in organizational settings worldwide.

6.5.  Limitations and future directions

Limitations of this study include its focus on manufacturing firms within the MENA region from 2001 to 
2022, potentially limiting generalizability across other sectors and regions. Reliance on secondary data 
sources may introduce biases and restrict data availability and quality. While the study acknowledges the 
moderating role of Technological Innovation (TI), the specific mechanisms of TI’s impact on OS, FD, and 
EAD were not fully explored. Additionally, the cross-sectional design prevents establishing causal relation-
ships among variables, suggesting the need for longitudinal or experimental approaches for deeper 
insights. Future research should consider investigating mediating factors like organizational culture and 
leadership styles, along with conducting comparative studies across different global regions and indus-
tries to broaden understanding and enhance applicability of findings.

Authors’ contributions

Conceptualization [UFS, IW and RK], Data curation [IW], Methodology [UFS and RK], Formal analysis and discussion 
[UFS], writing of original draft [IW and RK], Reviewing and Editing [IW].

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The authors did not receive any funding for this research

About the authors

Ummar Faruk Saeed, School of Finance and Economics, Jiangsu University, China Ummar Faruk Saeed is pursuing a 
master’s degree in accounting at the School of Finance and Economics, Jiangsu University, China. His research inter-
ests include corporate governance, green innovation, carbon accounting and climate change, corporate social 
responsibility (CSR), and environmental, social, and governance (ESG), earnings quality, sustainable production and 
consumption circular economy, environmental accounting, sustainable development and growth economics.

Rabiatu Kamil (PhD), Department of Accounting Education, Akenten Appiah-Menka University of Skills Training and 
Entrepreneurial Development, Kumasi, Ghana Rabiatu Kamil is a seasoned lecturer in the Department of Accounting 
Education at the Akenten Appiah-Menka University of Skills Training and Entrepreneurial Development, Kumasi, 
Ghana. Her research interests cover accounting quality, earnings quality, environmental taxation, environmental qual-
ity, female directors, corporate governance, and cash holding.

Ishmael Wiredu, School of Finance and Economics, Jiangsu University, China. Ishmael Wiredu is pursuing a master’s 
degree in accounting at the School of Finance and Economics, Jiangsu University, China. His research focuses on 
corporate governance, environmental accounting, circular economy, board competence, ESG, corporate social respon-
sibility (CSR), and carbon accounting and green innovation.

ORCID

Ummar Faruk Saeed  http://orcid.org/0009-0009-2544-973X



20 U. F. SAEED ET AL.

Data availability statement

The study utilized secondary data obtained from the Refinitiv database, as well as companies’ annual reports and 
financial statements. Access to the data and materials supporting this research will be available upon request.

References

Abdi, H., & Omri, M. A. B. (2020). Web-based disclosure and the cost of debt: MENA countries evidence. Journal of 
Financial Reporting and Accounting, 18(3), 533–561. https://doi.org/10.1108/JFRA-07-2019-0088

Acar, E., Tunca Çalıyurt, K., & Zengin-Karaibrahimoglu, Y. (2021). Does ownership type affect environmental disclo-
sure? International Journal of Climate Change Strategies and Management, 13(2), 120–141. https://doi.org/10.1108/
IJCCSM-02-2020-0016

Agyemang, A., Yusheng, K., Kongkuah, M., Musah, A., & Musah, M. (2023). Assessing the impact of environmental 
accounting disclosure on corporate performance in China. Environmental Engineering & Management Journal (EEMJ), 
22(2).

Agyemang, A. O., Yusheng, K., Twum, A. K., Ayamba, E. C., Kongkuah, M., & Musah, M. (2021). Trend and relationship 
between environmental accounting disclosure and environmental performance for mining companies listed in 
China. Environment, Development and Sustainability, 23(8), 12192–12216. https://doi.org/10.1007/
s10668-020-01164-4

Al-Duais, S. D., Qasem, A., Wan-Hussin, W. N., Bamahros, H. M., Thomran, M., & Alquhaif, A. (2021). CEO characteristics, 
family ownership and corporate social responsibility reporting: The case of Saudi Arabia. Sustainability, 13(21), 
12237. https://doi.org/10.3390/su132112237

Al-Janadi, Y. (2021). Ownership structure and firm performance in the middle east: A meta-analysis. Journal of Risk 
and Financial Management, 14(12), 577. https://doi.org/10.3390/jrfm14120577

Al Amosh, H., & Khatib, S. F. (2022). Ownership structure and environmental, social and governance performance 
disclosure: The moderating role of the board independence. Journal of Business and Socio-Economic Development, 
2(1), 49–66. https://doi.org/10.1108/JBSED-07-2021-0094

Alessa, N., Akparep, J. Y., Sulemana, I., & Agyemang, A. O. (2024). Does stakeholder pressure influence firms environ-
mental, social and governance (ESG) disclosure? Evidence from Ghana. Cogent Business & Management, 11(1), 
2303790. https://doi.org/10.1080/23311975.2024.2303790

Alshbili, I., Elamer, A. A., & Beddewela, E. (2020). Ownership types, corporate governance and corporate social respon-
sibility disclosures: Empirical evidence from a developing country. Accounting Research Journal, 33(1), 148–166. 
https://doi.org/10.1108/ARJ-03-2018-0060

Amoah, J. O., Alagidede, I. P., & Sare, Y. A. (2023). Impact of foreign direct investment on carbon emission in 
Sub-Saharan Africa: The mediating and moderating roles of industrialization and trade openness. Cogent Business 
& Management, 10(3), 2266168. https://doi.org/10.1080/23311975.2023.2266168

Appiah, K. O., Tetteh, S. K., & Kamil, R. (2020). Auditor type and IAS 1 compliance nexus: Do size and industry ef-
fects matter? International Journal of Accounting and Finance, 10(4), 190–211. https://doi.org/10.1504/
IJAF.2020.118819

Arayssi, M., Jizi, M., & Tabaja, H. H. (2020). The impact of board composition on the level of ESG disclosures in GCC 
countries. Sustainability Accounting, Management and Policy Journal, 11(1), 137–161. https://doi.org/10.1108/
SAMPJ-05-2018-0136

Black, M., & Yahaya, O. (2024). Which ownership structure is significant in ESG performance. American Business Review, 
27(2), 635–664.

Boolaky, P. K., Tawiah, V., & Soobaroyen, T. (2020). Why do African countries adopt IFRS? An institutional perspective. 
The International Journal of Accounting, 55(01), 2050005. https://doi.org/10.1142/S1094406020500055

Buallay, A., Fadel, S. M., Al-Ajmi, J. Y., & Saudagaran, S. (2020). Sustainability reporting and performance of MENA 
banks: Is there a trade-off? Measuring Business Excellence, 24(2), 197–221. https://doi.org/10.1108/MBE-09-2018-0078

Bukari, A., Agyemang, A. O., & Bawuah, B. (2024). Assessing the moderating role of ESG performance on corporate 
governance and firm value in developing countries. Cogent Business & Management, 11(1), 2333941. https://doi.or
g/10.1080/23311975.2024.2333941

Chang, G., Agyemang, A. O., Saeed, U. F., & Adam, I. (2024). Assessing the impact of financing decisions and owner-
ship structure on green accounting disclosure: Evidence from developing economies. Heliyon, 10(5), e26672. 
https://doi.org/10.1016/j.heliyon.2024.e26672

Chen, S., Wang, Y., Albitar, K., & Huang, Z. (2021). Does ownership concentration affect corporate environmental re-
sponsibility engagement? The mediating role of corporate leverage. Borsa Istanbul Review, 21, S13–S24. https://doi.
org/10.1016/j.bir.2021.02.001

Doshi, M., Jain, R., Sharma, D., Mukherjee, D., & Kumar, S. (2024). Does ownership influence ESG disclosure scores? 
Research in International Business and Finance, 67, 102122. https://doi.org/10.1016/j.ribaf.2023.102122

El Khoury, R., Nasrallah, N., & Alareeni, B. (2023). The determinants of ESG in the banking sector of MENA region: a 
trend or necessity? Competitiveness Review: An International Business Journal, 33(1), 7–29. https://doi.org/10.1108/
CR-09-2021-0118

https://doi.org/10.1108/JFRA-07-2019-0088
https://doi.org/10.1108/IJCCSM-02-2020-0016
https://doi.org/10.1108/IJCCSM-02-2020-0016
https://doi.org/10.1007/s10668-020-01164-4
https://doi.org/10.1007/s10668-020-01164-4
https://doi.org/10.3390/su132112237
https://doi.org/10.3390/jrfm14120577
https://doi.org/10.1108/JBSED-07-2021-0094
https://doi.org/10.1080/23311975.2024.2303790
https://doi.org/10.1108/ARJ-03-2018-0060
https://doi.org/10.1080/23311975.2023.2266168
https://doi.org/10.1504/IJAF.2020.118819
https://doi.org/10.1504/IJAF.2020.118819
https://doi.org/10.1108/SAMPJ-05-2018-0136
https://doi.org/10.1108/SAMPJ-05-2018-0136
https://doi.org/10.1142/S1094406020500055
https://doi.org/10.1108/MBE-09-2018-0078
https://doi.org/10.1080/23311975.2024.2333941
https://doi.org/10.1080/23311975.2024.2333941
https://doi.org/10.1016/j.heliyon.2024.e26672
https://doi.org/10.1016/j.bir.2021.02.001
https://doi.org/10.1016/j.bir.2021.02.001
https://doi.org/10.1016/j.ribaf.2023.102122
https://doi.org/10.1108/CR-09-2021-0118
https://doi.org/10.1108/CR-09-2021-0118


Cogent Business & Management 21

Fuadah, L. L., Mukhtaruddin, M., Andriana, I., & Arisman, A. (2022). The ownership structure, and the environmental, 
social, and governance (ESG) disclosure, firm value and firm performance: the audit committee as moderating 
variable. Economies, 10(12), 314. https://doi.org/10.3390/economies10120314

Gerged, A. M. (2021). Factors affecting corporate environmental disclosure in emerging markets: The role of corpo-
rate governance structures. Business Strategy and the Environment, 30(1), 609–629. https://doi.org/10.1002/
bse.2642

Jamali, D., Jain, T., Samara, G., & Zoghbi, E. (2020). How institutions affect CSR practices in the Middle East and North 
Africa: A critical review. Journal of World Business, 55(5), 101127. https://doi.org/10.1016/j.jwb.2020.101127

Jijian, Z., Twum, A. K., Agyemang, A. O., Edziah, B. K., & Ayamba, E. C. (2021). Empirical study on the impact of in-
ternational trade and foreign direct investment on carbon emission for belt and road countries. Energy Reports, 7, 
7591–7600. https://doi.org/10.1016/j.egyr.2021.09.122

Kamil, R., & Appiah, K. O. (2022). Board gender diversity and cost of debt: do firm size and industry type matter? 
Gender in Management: An International Journal, 37(1), 19–38. https://doi.org/10.1108/GM-12-2020-0363

Kilincarslan, E., Elmagrhi, M. H., & Li, Z. (2020). Impact of governance structures on environmental disclosures in the 
Middle East and Africa. Corporate Governance: The International Journal of Business in Society, 20(4), 739–763. https://
doi.org/10.1108/CG-08-2019-0250

Kong, Y., Agyemang, A., Alessa, N., & Kongkuah, M. (2023). The moderating role of technological innovation on en-
vironment, social, and governance (ESG) performance and firm value: Evidence from developing and least-developed 
countries. Sustainability, 15(19), 14240. https://doi.org/10.3390/su151914240

Kongkuah, M. (2023). Impact of economic variables on CO2 emissions in belt and road and OECD countries. 
Environmental Monitoring and Assessment, 195(7), 835. https://doi.org/10.1007/s10661-023-11440-1

Kongkuah, M., Yao, H., & Yilanci, V. (2022). The relationship between energy consumption, economic growth, and CO 
2 emissions in China: The role of urbanisation and international trade. Environment, Development and Sustainability, 
24(4), 4684–4708. https://doi.org/10.1007/s10668-021-01628-1

Kumar, K., Kumari, R., Nandy, M., Sarim, M., & Kumar, R. (2022). Do ownership structures and governance attributes 
matter for corporate sustainability reporting? An examination in the Indian context. Management of Environmental 
Quality: An International Journal, 33(5), 1077–1096. https://doi.org/10.1108/MEQ-08-2021-0196

Mertzanis, C., Nobanee, H., Basuony, M. A., & Mohamed, E. K. (2023). Enforcement, corporate governance, and finan-
cial decisions. Corporate Governance: The International Journal of Business in Society, 23(5), 1175–1216. https://doi.
org/10.1108/CG-11-2021-0435

Moudud-Ul-Huq, S., Halim, M. A., Sobhani, F. A., Karim, Z., & Nesa, Z. (2023). The nexus of competition, loan quality, 
and ownership structure for risk-taking behaviour. Risks, 11(4), 68. https://doi.org/10.3390/risks11040068

Muhammad, G. I., & Aryani, Y. A. (2021). The impact of carbon disclosure on firm value with foreign ownership as a 
moderating variable. Jurnal Dinamika Akuntansi Dan Bisnis, 8(1), 1–14. https://doi.org/10.24815/jdab.v8i1.17011

Nam, H.-J., Bilgin, M. H., & Ryu, D. (2024). Firm value, ownership structure, and strategic approaches to ESG activities. 
Eurasian Business Review, 14(1), 187–226. https://doi.org/10.1007/s40821-024-00252-z

Ning, W., Saeed, U. F., Twum, A. K., & Osei, A. (2024). Can ESG disclosures promote firms going concern? Evidence 
from BRICS countries. Corporate Social Responsibility and Environmental Management, https://doi.org/10.1002/
csr.2771

Odediyah, M., Appiah, K. O., & Kamil, R. (2021). Firm cash holdings in emerging economics: does corporate gover-
nance matter? EuroMed J. of Management, 4(1), 72–88. https://doi.org/10.1504/EMJM.2021.117803

Ould Daoud Ellili, N. (2020). Environmental, social, and governance disclosure, ownership structure and cost of cap-
ital: Evidence from the UAE. Sustainability, 12(18), 7706. https://doi.org/10.3390/su12187706

Shehadeh, M., Alharasis, E. E., Haddad, H., & Hasan, E. F. (2022). The impact of ownership structure and corporate 
governance on capital structure of Jordanian industrial companies. Wseas Transactions on Business and Economics, 
19, 361–375. https://doi.org/10.37394/23207.2022.19.32

Sun, G., Agyemang, A., Wiredu, I., & Saeed, U. F. (2023). Green innovation and sustainable products in small and 
medium-sized enterprises in China: The moderating and mediating roles of technology and work engagement. 
Environmental Engineering & Management Journal, 22(12).

Tan D, Komal B, Ezeani E, Usman M, Salem, R, Bilal, (2022). Carbon emission disclosures and financial reporting qual-
ity: Does ownership structure and economic development matter? Environmental Science & Policy, 137, 109–119. 
https://doi.org/10.1016/j.envsci.2022.08.004

Tawiah, V. (2023). The impact of IPSAS adoption on corruption in developing countries. Financial Accountability & 
Management, 39(1), 103–124. https://doi.org/10.1111/faam.12288

Tawiah, V. K., Zakari, A., & Khan, I. (2021). The environmental footprint of China-Africa engagement: An analysis of 
the effect of China–Africa partnership on carbon emissions. The Science of the Total Environment, 756, 143603. 
https://doi.org/10.1016/j.scitotenv.2020.143603

Touil, M., & Mamoghli, C. (2020). Institutional environment and determinants of adjustment speed to the target 
capital structure in the MENA region. Borsa Istanbul Review, 20(2), 121–143. https://doi.org/10.1016/j.bir.2019.12.003

Viana, D. B. C., & Crisóstomo, V. L. (2020). The effects of voting ownership concentration on social and environmental 
disclosure: Empirical evidence from Brazil. Review of Business Management, 21(4), 906–927. https://doi.org/10.7819/
rbgn.v21i5.4026

https://doi.org/10.3390/economies10120314
https://doi.org/10.1002/bse.2642
https://doi.org/10.1002/bse.2642
https://doi.org/10.1016/j.jwb.2020.101127
https://doi.org/10.1016/j.egyr.2021.09.122
https://doi.org/10.1108/GM-12-2020-0363
https://doi.org/10.1108/CG-08-2019-0250
https://doi.org/10.1108/CG-08-2019-0250
https://doi.org/10.3390/su151914240
https://doi.org/10.1007/s10661-023-11440-1
https://doi.org/10.1007/s10668-021-01628-1
https://doi.org/10.1108/MEQ-08-2021-0196
https://doi.org/10.1108/CG-11-2021-0435
https://doi.org/10.1108/CG-11-2021-0435
https://doi.org/10.3390/risks11040068
https://doi.org/10.24815/jdab.v8i1.17011
https://doi.org/10.1007/s40821-024-00252-z
https://doi.org/10.1002/csr.2771
https://doi.org/10.1002/csr.2771
https://doi.org/10.1504/EMJM.2021.117803
https://doi.org/10.3390/su12187706
https://doi.org/10.37394/23207.2022.19.32
https://doi.org/10.1016/j.envsci.2022.08.004
https://doi.org/10.1111/faam.12288
https://doi.org/10.1016/j.scitotenv.2020.143603
https://doi.org/10.1016/j.bir.2019.12.003
https://doi.org/10.7819/rbgn.v21i5.4026
https://doi.org/10.7819/rbgn.v21i5.4026


22 U. F. SAEED ET AL.

Wang, J., Zhang, Y., Twum, A. K., & Agyemang, A. O. (2023). Realizing sustainable development goals in sub‐Saharan 
Africa: The role of industrialization on consumption‐based carbon emission. Sustainable Development, 32(3), 2666–
2677. https://doi.org/10.1002/sd.2809

Wen, K., Agyemang, A., Alessa, N., Sulemana, I., & Osei, A. (2023). The moderating role of ownership concentration 
on financing decisions and firm’s sustainability: Evidence from China. Sustainability, 15(18), 13385. https://doi.
org/10.3390/su151813385

Yilanci, V., Kongkuah, M., & Akadiri, S. S. (2023). Impact of sensitivity index on tourism-economic growth relation-
ships. International Journal of Services, Economics and Management, 14(3), 345–361. https://doi.org/10.1504/
IJSEM.2023.132234

Ying, Y., & Jin, S. (2024). Impact of Environmental Regulation on Corporate Green Technological Innovation: The 
Moderating Role of Corporate Governance and Environmental Information Disclosure. Sustainability, 16(7), 3006. 
https://doi.org/10.3390/su16073006

Zhou, D., Kongkuah, M., Twum, A. K., & Adam, I. (2024). Assessing the impact of international trade on ecological 
footprint in Belt and Road Initiative countries. Heliyon, 10(4), e26459. https://doi.org/10.1016/j.heliyon.2024.e26459

Zhou, D., Saeed, U. F., & Agyemang, A. O. (2024). Assessing the role of sustainability disclosure on firms’ financial 
performance: Evidence from the energy sector of belt and road initiative countries. Sustainability, 16(2), 930. 
https://doi.org/10.3390/su16020930

Zhou, Y., Agyemang, A. O., Adam, I. O., & Twum, A. K. (2022). Assessing the impact of technological innovation on 
environmental and financial performance of Chinese textile manufacturing companies. International Journal of 
Technology, Policy and Management, 22(4), 369–393. https://doi.org/10.1504/IJTPM.2022.126152

Zhu, N., Osei, A., & Agyemang, A. O. (2024a) Do board attributes influence environmental sustainability disclosure in 
manufacturing firms? Evidence from sub‐Saharan Africa. Corporate Social Responsibility and Environmental 
Management. https://doi.org/10.1002/csr.2822.

Zhu, N., Wiredu, I., Agyemang, A. O., & Osei, A. (2024b). Addressing corporate governance and carbon accounting 
disclosure gaps: A path toward firms commitment to sustainable development goal 13. Sustainable Development, 
https://doi.org/10.1002/sd.2955

https://doi.org/10.1002/sd.2809
https://doi.org/10.3390/su151813385
https://doi.org/10.3390/su151813385
https://doi.org/10.1504/IJSEM.2023.132234
https://doi.org/10.1504/IJSEM.2023.132234
https://doi.org/10.3390/su16073006
https://doi.org/10.1016/j.heliyon.2024.e26459
https://doi.org/10.3390/su16020930
https://doi.org/10.1504/IJTPM.2022.126152
https://doi.org/10.1002/csr.2822
https://doi.org/10.1002/sd.2955

	The moderating role of technological innovation on ownership structure, financing decisions and environmental accounting disclosure
	ABSTRACT
	1. Introduction
	2. Theoretical background and hypothesis Development
	2.1. Theoretical background
	2.1.1. Stakeholder theory (ST)
	2.1.2. Agency theory (at)


	3. Empirical review and hypothesis development
	3.1. Ownership structure and EAD
	3.1.1. Managerial ownership and EAD
	3.1.2. Ownership concentration and EAD
	3.1.3. State ownership and EAD

	3.2. Financing decisions and EAD
	3.2.1. Equity funding and EAD
	3.2.2. Debt funding and EAD
	3.2.3. Technological innovation, OS and EAD
	3.2.4. Technological innovation, financing decisions and EAD


	4. Methodology
	4.1. Sampling and data sources
	4.2. Diagnostic tests
	4.3. Model
	4.3. Measurement of variables
	4.3.1. Environmental accounting disclosure (EAD)
	4.3.2. Ownership structure
	4.3.3. Financing decision
	4.3.4. Technological innovation

	4.4. Summary of study variables

	5. Empirical results and discussion
	5.1. Descriptive statistics
	5.2. Multicollinearity test
	5.3. Cross-sectional dependency analysis
	5.4. Stationarity test
	5.5. Estimation techniques
	5.6. Moderating analysis
	5.7. Additional robustness results
	5.8. Endogeneity checks
	5.9. Discussion of results

	6. Conclusion and policy implications
	6.1. Conclusion
	6.2. Theoretical implications
	6.3. Practical implications
	6.4. Policy implications
	6.5. Limitations and future directions

	Authors contributions
	Disclosure statement
	Funding
	About the authors
	ORCID
	Data availability statement
	References



